AN OFFICIAL JOURNAL ofeth AMERICAN HEART ASSOCIATION Editorial Physical Effort and Emotion in Acute Coronary Thrombosis THE CONCEPT that coronary thrombosis is causally related to emotional factors is deeply imbedded in our everyday thinking and conversation. An exciting argument is often halted by the admonition, " Cool off or you'll get a heart attack." An aggressive, ambitious competitor with high goals of achievement is polished off with the prognostication -"He's heading for a coronary." The belief that a severe, unusual effort may induce a coronary thrombosis is written large in the daily decisions of Workmen 's Compensation Boards throughout the land.
These beliefs are based on the following considerations: (1) It has been observed repeatedly that a coronary thrombosis occurred shortly after an unusually intense, emotional experience or an unusual or mighty physical exertion, or after a prolonged period of anxiety, frustration, resentment, or financial reverses. (2) Modern, industrialized society is regarded as imposing greater emotional stress than ever before, and the progressive increase in the incidence of coronary thrombosis is attributed to this increasing stress. (3) Since emotion and physical exertion precipitate angina pectoris, it is presumed that a more intense or protracted emotional stress or physical exertion can induce a coronary thrombosis. (4) Finally, the experimental production of myocardial necrosis by injecting hormonal and other agents or by stimu-From the Mount Sinai Hospital, New York, New York.
lating the brain has been adduced to signify that myocardial necrosis in humans may be similarly caused by physical and emotional stress, mediated through the nervous system and endocrine glands.
A careful study of the above reasons for causal relationship discloses little if any evidence that can be regarded as scientific, if we are seeking investigations in which other possible factors besides emotion or physical effort are controlled. In imputing coronary thrombosis to emotion or physical exertion, medical judgment and Workmen 's Compensation decisions adhere firmly to the dictum, post hoe, ergo propter hoc, disregarding our uncertainties as to the pathogenesis of coronary thrombosis, the mechanism by which emotion or exertion can induce a coronary thrombus, and the time that elapses between initiation of this mechanism and the clinical manifestations of such thrombosis.
As a rule, coronary thrombosis occurs without a preceding severe or unusual effort or emotion. It is probable that even the occasional patient who experiences a coronary thrombosis shortly after a strenuous exertion or intense emotional experience has undergone equally or more severe physical or emotional stresses without suffering a coronary thrombosis, but this has not been studied systematically. If thrombosis occurs within a period of seconds or minutes and is promptly followed by cardiac pain, coronary thrombosis may be related only to a physical effort or to Circulation, Volume XXVII, May 1963 1963 NO. 5 an emotion that occurred within minutes before the onset of the cardiac pain, and not to prolonged and recurrent emotional stresses for days, weeks, or months before the coronary thrombosis. If thrombosis is a more gradual process, the onset of pain, the usual clinical herald of coronary thrombosis, may be far removed from the precipitating factor. It is thus difficult to reconcile the various views that coronary thrombosis can be attributed only to a severe or unusual exertion or emotion that immediately precedes the thrombosis, or that it may be due to such stresses even after several hours, or that emotion is causally related only when coronary thrombosis occurs after a period of prolonged and recurrent stress.
The evaluation of reports purporting to show a causal relationship of effort and emotion to coronary thrombosis is impeded by failure to differentiate between the terms applying to different clinical and pathologic features of coronary disease. Coronary atherosclerosis, angina pectoris, myocardial necrosis, coronary or ischemic heart disease and sudden death in coronary disease should not be regarded as synonymous terms. The coronary syndrome with which we are now preoccupied is the classic heart attack which, in the mnajority of cases, is represented by an acute coronary thrombosis with secondary myocardial infaretion. Evidence that physical exertion or emotional stress may precipitate angina pectoris, myocardial necrosis without coronary thrombosis, or sudden death is not valid as evidence that these factors can induce eoronary thrombosis.
Studies reporting a rise in serum cholesterol or nonesterified fatty acids related to seasonal stress among accountants, or to the stress of examinations among medical students, fail to exclude many factors besides emotion that could account for the observed changes and assume that such lipid changes are significant in causing or accelerating coronary atherosclerosis. In any case such changes in serum lipids have not been shown to be concerned directly with the precipita-tion of coronary thrombosis. In the presenee of coronary stenosis, effort or emotion may precipitate angina pectoris, presumably by causing transient myocardial ischemia; theoretically, more severe and prolonged effort or emotion, by prolonging the ischemia, may cause myonecrosis. But this may be distinguished clinically from coronary thrombosis with myocardial infaretion by the presence of less severe or less prolonged pain and by differences in electrocardiographic, serum enzyme, and other objective changes. The classic heart attack attributed to an intense emotional or physical stress is associated with a coronary thrombus and infaretion and not with myonecrosis without infaretion. On the basis of the studies of experimental production of nonischemic and nonhypoxic myocardial necrosis by stimulation of the brain or by combined treatment with sodium salts and corticoids, it has been improperly assumed that the myocardial lesions produced were similar to those in human coronary thrombosis and that the mechanism for producing these lesions illustrates how emotions or effort can induce human coronary thrombosis.
Studies indicating that a lack of physical activity (sedentary occupation) may predispose to coronary disease have shown a higher incidenee of coronary heart disease but no difference in coronary thrombosis as compared to the less sedentary group, or a higher ineidence of coronary heart disease but less angina pectoris. The difference was chiefly in the category of sudden death among younger individuals and the absolute numbers were small. Similar failure to distinguish between coronary heart disease, angina pectoris, and coronary thrombosis is noted in the reports claiming causal relationship to occupational stress. These studies suffer also from unsatisfactory controls and questionable assumptions in the evaluation of occupational stress.
A characteristic behavior pattern attributed to the "coronary prone" patient is considered to support the concept of a causal relation of coronary thrombosis to emotion but could be as cogently used to support the concept that Circulation, Volume XXVII, May 1962 EDITORIAL8 both the behavior pattern and the occurrence of coronary thrombosis were related to constitutional differences. Furthermore, the features composing this behavior pattern are indistinct from those said to characterize patients prone to hypertension and peptic ulcer. The same features are not descriptive of a host of other patients who suffer acute coronary thrombosis. Most of the studies that have related a characteristic tense personality and an aggressive competitive pattern of behavior with coronary thrombosis have been made in large urban centers where the bulk of patients, coronary or otherwise, satisfy that description. The increased incidence of coronary thrombosis in the past few decades, attributed to the physical and emotional stress of modern, competitive society may be better explained, for the most part, by changes in modern diagnostic terms, greater frequency of examination, improved diagnostic skill and better diagnostic equipment of the examining physician, all of which also tend to yield a greater incidence of diagnosis of coronary thrombosis in the better-educated, in those in the higher socioeconomic classes, and in those living in cities with large medical centers.
All efforts to relate emotion and effort to the occurrence of coronary thrombosis are hampered by lack of knowledge of the thrombotic process in vivo, as distinguished from in vitro coagulation, as well as of the mechanism by which emotion and physical effort might induce such thrombosis. Although emotion may stimulate endocrine and neurochemical secretions such as epinephrine, norepinephrine, serotonin, acetylcholine, vasopressin, and corticosteroids, there have been inconsistent or contradictory reports of their effects on blood coagulation, and their relevance to human thrombogenesis and thrombolysis is not established. It has been suggested that physical and emotional stress, by raising blood pressure, may rupture capillaries and induce intimal hemorrhage and coronary thrombosis. That such elevations of blood pressure are capable of rupturing capillaries or that they occur frequently just prior to coronary thrombosis has not been demonstrated.
There appears to be no satisfactory basis to warrant the acceptance of a causal relationship between effort and emotion and coronary thrombosis, but neither is there a scientific basis for excluding such a possible connection. So long as the physician is aware that there is inadequate evidence for or against their causal relationship and that his therapeutic recommendations in this regard are empirical and intuitive, there can be no serious criticism of prescriptions of moderation in physical activity and manner of living. Such recommendations may even be beneficial whether or not a reduction in the incidence of coronary thrombosis can be demonstrated. CHARLES K. FRIEDBERG K.7. 
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